Abstract: Hexa-armed dansyl end-capped poly(ε-caprolactone) star polymer with phosphazene core (N3P3-(PCL-Dansyl)6) was prepared in a two-step synthetic procedure including ring opening polymerization (ROP) of ε-caprolactone (ε-CL) and esterification reactions. The obtained fluorescence-active polymer was employed as a fluorescent probe towards certain nitroaromatic compounds (2,4,6-trinitrotoluene (TNT), 2,4-dinitrotoluene, 2,6-dinitrotoluene, 2-nitrotoluene, 3-nitrotoluene, 2,4,6-trinitrophenol (picric acid), 2,4-dinitrophenol, 4-nitrophenol, and 1,2-dinitrobenzene). Fluorescence intensity of N3P3-(PCL-Dansyl)6 was decreased gradually upon the addition of nitroaromatic compounds and the highest quenching efficiency was found to be 100% with TNT. Besides, N3P3-(PCL-Dansyl)6 gave exceptionally selective response toward nitroaromatic compounds, even in the presence of toxic metal cations such as Pb 
INTRODUCTION
Nitroaromatics are organic molecules which contain one or more nitro groups (NO2) attached to the aromatic ring. These compounds are registered as environmentally hazardous materials by U.S. Environmental Protection Agency [1, 2] . Among them, 2,4,6-trinitrotoluene (TNT) and nitrophenols, such as 4-nitrophenol (4-NP), and picric acid (2,4,6-trinitrophenol, PA), are important pollution sources. TNT is best known as an explosive material for military and terrorist activities, industrial, and mining applications [3] [4] [5] . When it enters the environment, a small amount of it is enough to cause health problems such as headaches, anemia, and skin irritation. Picric acid is another explosive material which is even stronger than TNT. Since it is highly soluble in water, it can easily contaminate water and environment [6] . Meanwhile, 4-NP is one of the highly hazardous and toxic phenols which are used in the production of various analgesics, pesticides, dyes and processing of leather [2] . Besides their toxicities to humans, animals, and plants, and they give an undesirable taste and odor to drinking water, even in very low concentration [7] [8] [9] . Decontamination of wastewaters from these pollutants is very difficult since they are usually resistant to microbial degradation [9, 10] . Therefore, accurate, rapid and selective detection of nitroaromatics is very crucial in many areas, such as environmental science, public security, and forensics. Different methods have been reported for detection of trace amounts of nitroaromatic compounds [9] [10] [11] [12] [13] . Among them, fluorescence spectroscopic method has many advantages related to sensitivity, selectivity, and response time [11] [12] [13] [14] . Therefore, fluorescence chemosensors were used for the detection of various analytes such as cations, anions, nitroaromatics, biological entities, etc. [15] [16] [17] [18] . Dansyl-based polymers have been employed as fluorescent probes due to strong fluorescence and relatively long emission wavelength of dansyl unit in the visible region as well as its structural flexibility for derivatization [18] [19] [20] [21] [23] . To the best of our knowledge, there is no other report in the literature that uses dansyl-based fluorescent polymers for detection of nitroaromatic compounds.
Star-shaped polymers consist of several linear chains connected to a central core and have many advantages due to their compact molecular shapes, highly branched structures and unique rheological properties [24] [25] [26] [27] [28] [29] [30] [31] [32] [33] [34] . They are highly soluble in organic solvents, have smaller hydrodynamic volume and radius of gyration, resulting in their lower solution and melt viscosities with respect to linear polymers with similar molecular weights [32] .
Besides, star polymers demonstrate less chain entanglements than the linear ones [27, 32] . There are two main approaches to synthesize star polymers: divergent (core-first) and convergent (arm-first). In the divergent method, the polymerization starts from multifunctional initiators and the number of arms of the star polymer is determined by the number of initiating functional groups on the initiator [26, [28] [29] [30] [31] [32] . On the other hand, the convergent method requires the preparation of polymer arms with suitable functional groups and followed by a coupling or terminating reaction with a multifunctional core compound [26, 30, 33, 34] .
In one of our previous studies, we prepared dansyl end-functional PCL star polymer with a 
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Scheme 1: Hexa-armed dansyl end-capped poly(ε-caprolactone) star polymer with phosphazene core (N3P3-(PCL-Dansyl)6).
MATERIALS AND METHODS

Materials.
All chemicals used were of analytical grade or of the highest purity available. 
RESULTS AND DISCUSSION
The dansyl end-capped PCL star polymer with phosphazene core (N3P3-(PCL-Dansyl)6) was successfully synthesized in a two-step synthetic procedure reported in the literature (see Supporting Information for the detailed description) [18] . The dansyl fluorophore had strong fluorescence emission in the visible region with high quantum yields [18, 35] . It consists of two main parts in its molecular structure. Dimethylamino moiety works as the electron donor while sulfonic acid group acts as the acceptor. Because of these characteristics, dansyl fluorophore was widely used as fluorescent probe for the detection of various materials [18] [19] [20] [21] [22] or as a label for bio-imaging [36, 37] . 
CONCLUSION
The dansyl end-capped poly(ε-caprolactone) star polymer with phosphazene core (N3P3-(PCL-Dansyl)6) could serve as an alternative nitroaromatic compund sensor due to the strong sensitivity, selectivity, and synthetic simplicity. The fluorescent intensity of N3P3-(PCL-Dansyl)6 was decreased gradually upon the addition of nitroaromatic compounds and the highest quenching efficiency was found to be 100% with TNT. 
